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ABSTRACT 


The  Technical  Library  has  developed  a  unique  semimechanized 
process  for  the  production  of  catalog  cards,  charge  cards,  card 
pockets,  and  accessions  lists,  and  a  machine -readable  punched  paper 
tape  record  for  a  future  computer-produced  book  catalog.  This  system 
was  originally  based  on  a  special  purpose  digital  processor,  called  the 
Crossfiler,  which  multiplies  catalog  card  records,  inputed  on  punched 
paper  tape  and  supplies  entry  headings  for  each  of  the  copies.  Actual 
printing  is  done  on  a  Flexowriter.  The  Library  recently  began  employing 
the  PDP-1  computer  to  perform  this  task  and  has  phased  out  the 
Crossfiler.  A  periodical  control  system  is  being  developed  utilizing 
the  Laboratory's  IBM  7044  computer,  The  library  plans  to  convert  its 
paper  tape  records  to  magnetic  tape  for  computer  production  of  a  book 
catalog  and  computer-run  retrospective  searches. 
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i.  SUMMARY 


I.  SUMMARY 


The  Technical  Library  of  the  Air  Force  Cambridge  Research 
Laboratory  (AFCRL)  has  developed  a  unique,  semimechanized  process 
for  the  production  of  catalog  cards,  charge  cards,  card  pockets,  ac¬ 
cession  lists,  and  a  machine -readable  punched  paper  tape  of  biblio¬ 
graphic  records  for  a  future  computer- produced  book  catalog.  This 
system,  orignally  based  on  a  special  purpose  digital  processor  called 
the  Crossfiler,  was  designed  by  the  Itek  Corporation,  The  system, 
now  run  using  a  PDP-1  computer,  multiplies  catalog  card  records  pro¬ 
vided  by  an  input  punched  tape.  The  resultant  output  from  a  Crossfiler 
program  generated  on  the  PDP-1  computer  is  an  "expanded'1  punched  tape 
with  as  many  identical  records  as  there  are  cards  to  be  reproduced. 

The  program  detects  card  headings  on  the  single  input  record,  and 
begins  each  of  the  identical  output  tape  records  with  the  appropriate 
segregated  heading.  The  cards  are  then  reproduced  from  the  output  tape 
on  a  Flexowriter.  A  significant  feature  of  the  system  is  its  use  oi 
natural  language,  with  nonprinting  charncteis  to  deiine  ini'oimaiion  tields 

Records  for  periodical  control  are  prepared  on  a  punched  paper 
tape  which  is  used  to  produce  a  5  by  8  inch  check-in  card  for  each  title, 


a  bindery  1131,  a  list  for  ordering,  a  111 le  list  for  reference,  a  list  ar¬ 
ranged  by  country  of  origin,  and  titles  listing  for  reference. 

Titles  in  the-  periodicals  collection  are  currently  being  keypunched 
on  EAM  cards  for  use  by  the  Laboratory's  IBM  7044  computer  in  the 
production  of  a  titles  listing,  including  changed  titles,  "see  also's", 
and  an  indication  of  whether  or  not  bound. 


The  collection  of  the  Technical  Library  currently  consists  of 
approximately  <10,  306  book  titles  (102,  541  volumes  and  bound  journals), 
3,  200  periodical  subscriptions,  and  170,  000  technical  reports,  with  an 
annual  growth  rate  of  2,  500  book  titles  (11,  000  volumes),  and  0,  350  re¬ 
ports.  The  technical  report  collection  is  supplemented  by  microfilm 
and  microcards  of  AEG,  NASA,  and  DDC  reports. 


The  Library  collection  is  essentially  a  reference  collection  with 
circulation  limited  to  the  scientific  staff  at  AFCRL,  The  emphasis  has 
been  on  acquisition  of  both,  old  and  new  materials  with  the  users  playing 
a  minor  role  in  the  selection  process.  The  general  public  is  permitted 
access  to  the  library  but  this  use  is  limited  to  reference.  Interlibrary 
loan  is  not  encouraged,  but  is  performed  as  required.  Copies  of  peri¬ 
odical  articles  and  documents  are  provided  as  requested.  Translations 
are  handled  by  the  stt  /f  when  the  capability  exists;  otherwise,  transla¬ 
tions  an  prepared  by  contractors.  Because  of  the  distance  of  the 
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Library  from  muc  h  of  the  Laboratory '  s  staff.  most  rocpusts  are  re¬ 
ef  tved  by  telephone,  t sees  art-  recpitHled  to  rome  to  the  Library  to 
list*  referenee  documents. 

The  organizational  structure  of  the*  Library  is  illustrated  m 
.Appendix  A. 
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MECHANIZATION 


II.  MECHANIZATION 


1.  CHRONOLOGY 


In  1959,  as  a  result  of  a  growing  backlog  exceeding  15,  000 
volumes  and  general  dissatisfaction  with  the  system,  the  Library 
employed  the  Itek  Corporation  to  study  mechanized  techniques  as  they 
might  be  applied  to  the  Library's  problems.  This  study  was  one  in  a 
series  which  had  been  performed  for  the  Library  by  various  consultants 
since  1956.  The  prime  objectives  of  the  study  were  to: 


"Examine  the  methods  currently  used  by  the  AFCRL  Research 
Library  to  control  monographs,  serials,  and  technical  docu¬ 
ments. 

Investigate  the  feasibility  of  a  total  system  of  mechanized 
processing  routines. 

Achieve  compatibility  of  the  Research  Library  with  machine 
systems  in  other  information  processing  centers."! 


Two  stipulations  were  made  in  the  Itek  contract  --  that  the  main 
card  catalog  would  be  maintained;  and  that  the  use  of  American  Library 
Association  cataloging  rules  and  the  Library  of  Congress  card  format 
would  be  continued. 
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Development  of  the  mechanized  process  for  serials  control, 
including  ordering,  receiving,  recording,  binding,  and  records 
keeping,  also  began. 

By  1963,  Itek  had  established  that  the  production  of  a  catalog 
card  was  "a  critical  point  in  the  work  flow,  "  *  particularly  when  it 
was  necessary  to  order  Library  of  Congress  (LC)  card  sets.^  To 
simplify  and  speed  up  this  process,  Itek  designed  and  built  the  Cross  - 
filer  for  the  Library.  This  device  was  put.  into  operation  in  the  first 
half  of  1963.  A  Polaroid  camera  (MP-3)  was  also  introduced  and  used 
to  photograph  National  Union  Catalog  entries  in  order  to  eliminate 
manual  transcription  cataloging  information.  Except  in  special  cases, 
the  ordering  of  LC  cards  was  discontinued. 

In  November  1964,  the  Library  was  forced  to  give  up  the  clerical 
help  engaged  in  the  operations  associated  with  the  Crossfiler.  The 
Library  then  contracted  these  operations  to  Inforonics  Corporation 
and  the  Crossfiler  was  moved  to  the  contractor's  facilities.  This 
arrangement  is  still  in  effect  and  the  card  generation  program  is  now 
run  on  the  contractor's  PDP-1  computer  with  the  Crossfiler  as 
’’backup"  to  the  system. 

Inforonics  was  also  awarded  a  contract  to  modify  their  Editor  I 
machine  for  library  use.  This  device  operates  in  conjunction  with  a 


Flexowriter  to  simplify  the  correction  of  punched  tape  errors. 

In  1965  the  conversion  of  holdings  records  for  the  mechanized 
serials  control  system  began  using  EAM  equipment  for  serials  holdings 
and  Flexowriter  equipment  for  currently  received  journals.  The  latter 
system  is  temporary  until  all  serial  holdings  can  be  converted.  Full 
development  of  the  serials  system  on  the  IBM  7044  is  expected  to  be  com¬ 
pleted  sometime  in  1967. 

Publication  of  the  first  book  catalog  using  the  7044  computer 
is  expected  by  December  1966.  The  British  National  Bibliography 
format  with  Dewey  classification  will  be  used  in  the  catalog  and  it  will 
contain  an  author  and  title  index.  Demand  bibliographies  will  also  be 
prepared  by  the  7044.  In  preparation  for  this,  punched  paper  tape 
records  of  the  books  that  have  been  received  and  cataloged  are  being 
converted  to  magnetic  tape  records.  Approximately  8,  000  records 
have  already  been  converted. 

2.  DESCRIPTION  OF  PROCESSES 

Besides  the  production  of  catalog  cards,  emphasis  in  mechani¬ 
zation  at  AFCRL  Library  has  also  been  placed  on  the  creation  of  a 
machine -readable  book  record  file.  This  cataloging  system  is  de¬ 
scribed  in  Paragraph  (1)  below. 
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In  addition,  the  mechanized  serials  conlrol  system  is  developing 


steadily.  Present  procedures  are  described  in  Paragraph  (3)  of  this 
section. 

( 1 )  Input  Procedure--Book  Processing 

A  description  of  the  A  PC K I  ,  mechanized  control  system 
is  detailed  in  the  following  paragraphs  and  summarized  in  block 
diagrams  (Figures  1  and  2). 

1.  Books  are  requested  by  users  or  selected  by  the 
Library  staff  from  the  usual  selection  sources.  Order 
cards  are  prepared  and  categorized,  Special  orders  and 
requested  items  receive  highest  priority;  non-request 
items  are  ordered  as  funds  and  time  permit. 

2.  Before  an  order  is  placed,  a  search  is  made  of  the 
public  catalog,  the  acquisition-on-order  and  received  file, 
the  file  of  LC  cards  on  order,  and  the  "dead"  file  (a  card 
file  of  temporary  records  of  the  uncataloged  backlog). 

3.  For  most  orders,  a  search  is  made  in  the  National 
Union  Catalog  or  the  British  National  Bibliography.  A 
photograph  of  the  item's  entry,  which  forms  the  basis  of 
later  cataloging,  is  taken  with  a  Polaroid  MP-3  camera. 
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In  a  few  eases,  as  for  example  when  an  item  is  selected 
from  "Publisher's  Weekly",  LC  cards  may  be  ordered 
prior  to  ordering  the  item.  In  every  case,  as  much  cata¬ 
loging  information  as  practicable  is  obtained  before  the 
order  is  placed.  Appendix  B-l  describes  the  exceptional 
use  of  hand-typed  or  LC  cards. 

4.  Purchase  orders  are  prepared  and  processed 
according  to  Air  Force  procurement  regulations. 

5.  After  a  book  is  received  and  checked  in,  a  blank 
worksheet  is  inserted  in  the  book.  Attached  to  the  work¬ 
sheet  are  a  photograph  or  LC  card  and  other  information 
regarding  cataloging  of  the  item. 

6.  Books  with  worksheets  are  sent  to  the  processing 
section  for  cataloging. 

7.  The  cataloger  fills  in  the  worksheet  and  delivers 

it  to  a  cataloging  coordinator  for  further  processing.  An 
example  of  a  completed  worksheet  is  shown  in  Appendix 
B-2.  Information  fields  are  defined  by  non-printing 
characters  on  the  worksheets;  e.  g.  ,  8  C  (8  carriage  re¬ 
turns),  and  T  (tabulation)  as  shown  in  the  left  margin  of 
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the  worksheet.  Later  these  characters  are  transcribed 
on  punched  paper  tape  along  with  the  card  information,  and 
are  used  by  the  Crossfiler  program  to  determine  correct 
format.  A  description  of  the  "machine -readable  natural 
format,  "as  Itek  labeled  this  system,  is  presented  in  Appen¬ 
dix  C.  The  technique  of  setting  off  and  identifying  areas  of 
information,  widely  used  in  teletype  communications,  elim¬ 
inates  the  need  for  special  codes  or  confusing  symbols.  Its 
use,  however,  becomes  cumbersome  as  the  number  of  infor¬ 
mation  fields  increases. 

8.  The  Tape  Library  Call  Number,  a  processing  con¬ 
trol  code,  is  assigned  by  the  coordinator  who  reviews  the 
worksheet  for  accuracy  and  consistency. 

9.  The  worksheets,  grouped  in  batches  of  25,  are 
collected  twice  weekly  by  the  contractor  (presently 
Inforonics).  Twenty- five  was  selected  as  a  maximum 
number  of  worksheets  to  be  processed  at  one  time  in 
order  to  avoid  tape  punching  errors.  The  processing 
rate  is  set  by  contract  at  no  more  than  350  titles  per 
month.  While  worksheets  are  being  processed,  the 
books  are  temporarily  stored. 
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10,  At  the  contractor's  facility,  worksheets  ore  trans¬ 
cribed  on  punched  tape  using  a  Klexov/riter.  Attached  to 
the  Flexowritcr  is  a  device  designated  the  "Editor  I”. 
Designed  and  built  by  inforonics,  the  Editor  is  a  small, 
digital  data  processor  with  a  two-character  memory  buffer, 
o  high-speed  tape  reader,  and  a  tape  punch.  The  Flcxo- 
writer  may  be  connected  through  the  buffer,  permitting  a 
two-character  delay  between  the  pressing  of  the  key  and 
the  punching  of  the  character.  Thus  if  the  word  data  were 
punched  on  tape,  the  letters  d  and  a  would  be  keyed  but 
would  be  stored  in  the  Editor  without  any  corresponding 
action  to  the  tape.  When  the  t_is  keyed,  the  d  would  then 
be  taken  out  of  storage  and  punched  on  the  tape.  This  de¬ 
lay  permits  an  operator  to  correct  character  errors  that 
are  detected  immediately.  A  full  description  of  the 
Editor  is  contained  in  Chapter  3, 

1 1 .  The  tape  is  then  printed  out  on  continuous  feed  paper 
for  a  visual  error  check.  In  the  past,  the  Editor  was  also 
used  to  assist  in  error  correction.  However,  with  ex¬ 
perienced  operators,  this  application  offered  no  speed 
advantage. 
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12.  The  tape  is  next  applied  as  input  to  the  PDF-1  com¬ 
puter.  The  Crossfiler  program  generates  a  new  ''expanded" 
tape  which  contains  a  aeries  of  identical  records  forming 
a  card  set,  each  with  a  different  heading.  There  are  five 
types  of  cards  in  a  set:  n  unit  card,  a  full  title  card,  a 
subject  card,  an  added  entries  card,  and  a  tape  library  cull 
number  card.  The  last  named  card  bears  a  code  identify¬ 
ing  the  item  type,  year  cataloged,  month,  cataloging  acces¬ 
sions  number,  cataloger  code,  search  note,  e.g.,  M64  2 
232  ef  indicates  a  monograph  cataloged  in  19G4-February, 
No.  232,  cataloged  by  code  e,  searched  in  code  f, 


The  program  scans  the  original  record  for  a  predeter¬ 
mined  identifying  non- printing  code  and  then  returns  to  the 
beginning  of  the  record  in  preparation  for  .opying,  These 
codes  in  the  original  record  Identify  headings  for  each  of  the 


entries  on  the  output  expanded  tape.  The  operation  is  as 
follows: 


(1)  The  first  record  on  the  input,  tape  is  read  and 
punched  on  the  output  tape. 

(2)  The  input  tape  is  rewound  to  the  beginning  of 
the  first  record  and  step  (1)  is  repeated.  The 
result  on  the  output  tape  is  two  identical  records 
which  represent  two  corresponding  unit  cards. 
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(3)  The  input  tape  is  again  rewound  10  the*  beginning. 
The  record  is  then  scanned  wnn  no  output  until 
the  non-printing  characters  representing  the 
title  are  detected.  The  title  is  then  read  and 
punched,  forming  the  beginning  of  the  third 
entry  on  the  output  tape.  The  input  tape  is  re¬ 
wound  once  again  and  the  entire  record  is  read 
and  punched. 

(4)  The  process  described  in  (3)  is  iterated  until 
each  of  the  desired  card  headings  has  been  de¬ 
tected  and  punched  on  the  output  tape  as  the 
leading  entry  of  a  duplicate  record.  At  this 
point,  the  next  successive  record  on  the  input 
tape  is  read  and  the  entire  process  repeated. 

Tiie  same  input  tape  is  used  on  the  PDP- 1  to 
produce  tapes  for  the  accession  list,  charge 
cards,  and  book  labels  from  three  auxiliary 
PDP- 1  programs. 

(2)  Outputs --Book  Processing 


1.  When  the  card  sets  for  25  items  are  punched  on  the 
expanded  tape,  the  tape  is  removed  from  the  Crossfiler 
and  applied  to  a  Programmatic  Flexowriter.  Continuous 
pinfeed  card  stock  is  loaded  into  the  Flexowriter  and  the 
program  is  started.  Information  from  the  tape  is  auto¬ 
matically  typed  on  the  cards.  An  average  tape  takes  3  to 
4  hours  to  type  out  .  Catalog  cards  are  now  being  created  on 
pinfeed  continuous  roils  of  card  stock  and  cut  automatically 
on  a  die  cutter  as  completed.  Appendix  D-  l  illustrates  a 
typical  card  prepared  by  the  program  and  an  LC  card  for 
comparison. 
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2. 


The  book  accession  tape  is  then  loaded  into  the 


Flexowriter,  and  the  daily  accession  list  is  printed  out  o 
continuous  form  paper.  An  example  of  an  accessions  lisi 
is  illustrated  in  Appendix  D-2. 

3.  The  charge  card  list  is  loaded  into  the  Fie  xow  rite; 
to  produce  charge  cards  on  continuous  pre- printed  card 
stock  forms. 

All  outputs  are  returned  to  the  Library,  the  origin; 
tape  is  stored  and  the  expanded  tape  discarded.  The  cata¬ 
log  cards  (approximately  seven  in  a  set)  are  manually  1‘ilec 
in  the  central  catalog  file.  The  daily  accessions  list  is 
placed  on  the  circulation  desk  for  use  by  the  Library  staff 
and  users.  Charge  cards,  with  pockets,  are  inserted  in 
the  appropriate  books. 

(3 )  Input  Procedures --Serials 

Purchase  requests  for  new  periodical  titles  are  always 
ordered  in  complete  sets  including  all  volumes  from  one  to  the 
current  volume.  The  periodicals  system  is  described  in  the 
following  paragraphs  and  summarized  in  a  flow  diagram  (Fig- 
gure  3). 
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1.  A  subscription  request,  based  on  a  user's  request 
or  selection  by  the  Library  staff,  is  generated. 

2.  A  search  routine  similar  to  the  one  for  monographs 
is  initiated,  and  temporary  cataloging  is  performed. 

3.  A  punched  paper  tape  of  the  new  periodicals'  biblio¬ 
graphic  information  is  prepared  on  a  Flexowriter.  (This 
information  is  also  now  being  punched  on  EAM  cards  as 
part  of  the  development  of  the  mechanized  process. ) 
Approximately  10  EAM  cards  are  required  for  complete 
entries,  including  an  extra  title  card  for  check-in  purposes. 
Sample  worksheets  used  in  preparing  the  EAM  cards  are 
included  in  Appendix  E. 
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(4)  Outputs--Serials  Processing 


The  punched  paper  tape  is  used  to  print  out  the  following 
on  the  Flexowriter: 

Temporary  catalog  cards 

Title  list  (partly  done  on  EAM,  partly  on  Flexowriter) 

.  Country  list 

Serial  holdings  (now  printed  using  EAM  cards) 

Circulation  cards 

Check-in  cards 

Bindery  list 

Acquisitions  list 

The  check-in  cards  are  used  to  record  issues  as  they  are 
received  for  a  period  of  1  year.  At  the  end  of  the  period,  new 
card*-  are  prepared  and  the  completed  cards  are  used  to  prepare 
periodicals  for  binding  and  final  cataloging  of  completed  bound 
volumes. 

The  system  described  above  will  be  replaced  by  the 
mechanized  process  now  being  developed.  With  this  process, 
the  records  will  be  recorded  on  EAM  cards  which  will  be  used 
to  create  outpvits  from  the  AFCRL  computer. 
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(5)  Future  Plans 


The  Library  is  in  the  process  of  converting  the  paper  tape 
files  of  book  records  to  magnetic  tape.  When  this  is  completed, 
demand  bibliographies  will  be  prepared  by  the  AR'Hb's  7044 
computer  using  three  standard  alphabetic  sort  programs.  A 
book  catalog  will  also  be  produced  using  the  same  sort  programs. 


III.  EQUIPMENT,  COSTS,  AND  EVALUATION 


Ill  EQUIPMENT.  COSTS.  EVALUATION 


(Note:  Data  relating  to  the  program  systems  was  not  made 
available  during  the  survey  and  is  therefore  not  included  in 
this  report. ) 

1.  EQUIPMENT 
PDP-  1 

IBM  7044 

Model  729V 
Model  1403-3 

Crossfiler  (manufactured  for  AFCEL  by  the  Itek  Corporation) 
‘‘Editor  1"  (manufactured  by  Inforonics,  Inc.  ) 

Cross  filer.  The  Cross  filer  is  a  solid-state,  digital  data  proces¬ 
sor  designed  and  built  by  the  Itek  Corporation  for  the  AFCRL  Library, 

It  is  capable  of  catalog  card  set  generation  on  punched  paper  tape 
and  tape  duplication. 


Computer  (contrac  o r's)  8  K  memory, 
Programs  in  DECAL,  Tape  Units  are 
Model  DEC  555,  Microtape, 

Printer- -typewriter  (console)  output. 

Computer  with  32  K  core  memory.  Pro¬ 
grams  are  written  in  Fortran  language. 

Tape  units 

Printer 


The  Crossfiler  performs  the  first  function  by  detecting  headings 
that  will  be  used  for  each  card  in  a  set  from  a  punched  paper  tape 
record  of  a  catalog  card.  After  each  heading  is  punched  out  on  a 
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secondary  tape,  it  is  followed  by  a  reproduction  of  the  complete  card 
record.  Thus,  from  one  card  record  input,  the  Crossfiler  punches 


out  the  representation  of  a  complete  set  of  cards  with  appropriate 
heading's  formated  at  the  top  of  each  card  in  the  set. 

To  perform  the  second  function,  the  Crossfiler  reads  the  input 
tape  and  simultaneously  punches  out  a  duplicate. 


The  Crossfiler  consists  of: 

(1)  An  optical  bidirectional  paper  tape  reader  with  a 
reading  speed  of  110  characters  per  second. 

(2)  A  mechanical  paper  tape  punch  with  a  punching 
speed  of  110  characters  per  second. 

(3)  Processor  digital  logic. 

The  Crossfiler  has  no  memory.  It  generates  outputs  by  scanning, 
detecting,  and  punching  detected  information,  then  reversing  the  input 
tape  to  the  record  beginning  to  reread  and  repunch  the  complete  record. 


Editor  I.  The  Editor  I  is  a  small  digital  data  processor  that  has 
a  two-character  memory  buffer,  a  character  counter,  and  a  high-speed 
tape  reader  and  punch.  It  has  two  significant  capabilities; 


A  Flexowriter  may  be  connected  through  the  buffer,  per¬ 
mitting  a  two-character  delay  between  the  pressing  of  the 
key  and  the  punching  of  the  character.  Thus,  if  the  word 
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data  was  to  be  punched  on  the  tape,  the  d  and  would  be 
keyed  but  would  be  stored  in  the  Editor  without  any  corre¬ 
sponding  action  to  the  tape,  When  the  l_  is  keyed,  the  d 
would  then  be  taken  out  of  storage  and  punched  on  the  tape. 
This  delay  permits  an  operator  lu  correct  character  errors 
that  are  immediately  detected, 

For  editing,  a  paper  tape  may  be  mounted  on  the  high-speed 
reader  and  the  location  of  a  previously  noted  error  typed  in 
the  unit's  console.  The  Editor  will  then  advance  at  500 
words  per  minute  to  die  error  position,  meanwhile  copying 
the  correct  material  on  a  new  tape.  When  it  reaches  the 
error  it  will  stop  and  permit  the  operator  to  enter  the  cor¬ 
rect  information  from  the  Flexowriter  keyboard.  It  can 
then  be  instructed  to  proceed  to  the  next  error. 


The  control  console  has  three  sets  of  keys: 

Set  1  -  Copy.  Insert.  Delete,  Justify 

Set  2  ~  Line.  Word,  Character,  Sentence.  Paragraph, 
Record 

Set  3  -  l  2,  3,  i,  5,  6,  7,  8,  9,  JJD,  20,  30 

The  selection  Copy  9  Line,  would  cause,  for  example,  9  lines 
of  the  old  tape  to  be  reproduced  followed  by  a  stop  for  the  operator  to 
insert  new  or  corrected  information. 

2.  COSTS 

Original  system  development  by  Itek 

Crossfiler  development  $26,  000 

Current  costs  of  book  processing, 
including  record  typing,  proof¬ 
reading,  Crossfile  operations, 
card  production,  and  labeling 


$5. 50  per  book 


Input  typing  of  1  group  of  25  records 
(good  typist) 


1-1/2  to 
2  hours 


Proof  reading  1  group  of  25  records 
(poor  typist) 


4  hours 
45  minutes 
times  2  people 


Computer  system  development  and 
system  design 


$7,  500 

(approximately) 


System  program ming 


•tm 


500 


The  following  cost  comparisons  were  extracted  from  Reference  3. 

(These  represent  cost  calculations  made  in  1963  based  on  full  use 
of  the  Cross  filer  and  computer  charges  that  were  in  effect  at  that 
time.  Computer  charges  are  now  substantially  less  than  those  ina 
dicated  below.  The  Library  states  that  computer  costs  are  now  ap¬ 
proximately  the  Crossfiler  operating  costs  and  that  this  has  led  to 
the  change  to  computer  operations.  ) 


COST  ANALYSIS  OF  CROSSFILER  PRODUCED  CARD  SETS* 


Percentage  of  total  Crossfiler 
processing  capacity 

100% 

50% 

25% 

12-5% 

6.25% 

Total  number  cards  produced 
in  1  year 

806,400 

i 

403,200 

201 ,600 

100,800 

50,400 

Total  number  of  card  sets 
produced  in  1  year 

H5»200 

57,600 

28,800 

14,400 

7,200 

Machine  cost  per  card 

•3 

.6fi 

1.2*5 

2.411 

48* 

Final  cost  of  machine  produced 
cauls 

12.3 

1 2 , 6fi 

13  2fi 

144*5 

l6.8<* 

Final  cost  of  machine  produced 
caul  sets 

82.7ft 

86.7  ft 

90.9C 

99-3*5 

$t.i6 

*  Figured  on  using  a  Crossfiler  exclusively  for  card  sot  production.  Based  on  a  $25,000 
machine  cost  and  10  year  depreciation. 
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COMPARISON  OF  COMPUTER  AND  CROSSFILER  PROCESSING  TIMES  AND 
COSTS  FOR  CATALOG  CARD  SET  TAPE  PRODUCTION 


Crossfiler 

Computer* 

Input  reading  speed 

no  characters  per 
second  (cps) 

200  cps 

Output  punching  speed  (paper  tape) 

no  cps 

66  cps** 

Average  processing  time  required  to 
produce  one  tape  representation 
of  a  catalog  card  set 

1  min  (or  60  per 
hour) 

1.5  min  (or  40  per 
hour) 

Total  annual  processing  capacity 

115,200  card  sets 
(based  on  a  240 
day  work  year) 

Not  computed;  see 
below 

Cost  per  card  set 

82.5*1  (see  Chart  2) 

$2.70  (based  on  a 
service  rate  of 
$75  per  hour! 
(1963  basis) 

*  Figures  are  for  Digital  Equipment  Corporation’s  Standard  4-K  PDP-i,  with  disc 
memory. 

••High  speed  printing  equipment  is  available  and  used  with  many  computers,  but 
these  devices  are  capable  of  printing  in  upper-case  letters  only. 


3.  FACILITY'S  EVALUATION  OF  SYSTEM 


The  Library  would  prefer  to  have  the  Crossfiler  located  within 
its  facility,  but  manpower  restrictions  do  not  permit  this.  Operation 
of  the  equipment  within  the  Library  by  contractor  personnel  is  also 
not  permitted. 

Mechanized  processing  was  applied  first  to  books  because  of  the 
large  backlog.  Next  in  precedence  were  serials.  Since  the  document 


collection  receives  the  least  use,  it  will  be  the  last  area  to  be  mecha¬ 
nized.  The  low  rate  of  document  usage  is  said  by  the  Library  to  be 
due  to  the  theoretical  and  experimental  nature  of  the  AFCRL's  work 
which  does  not  relate  to  documented  information.  The  Library  would 
prefer  to  depend  upon  DDC  for  document  service  rather  thhn  build  up 
its  own  capability. 

One  of  the  main  factors  leading  to  mechanization  was  the  positive 
attitude  of  management  which  made  funds  available  for  mechanization 
studies  resulting  in  the  awarding  of  the  Itek  contract. 

In  the  Library's  view,  the  chief  reason  for  the  success  of  the 
mechanization  process  was  the  decision  by  the  contractor  to  utilize 
the  LC  card  format  and  natural  language. 

There  has  been  a  continuing  problem  in  obtaining  complete 
acceptance  of  the  value  of  mechanized  processing  techniques  by  all 
members  of  the  Library's  staff. 

The  first  major  output  from  the  stored  catalog  card  tapes  will 
be  an  author  subject  book  catalog  which  will  be  distributed  to  the  15 
widely  separated  main  laboratories. 

It  is  believed  that  mechanized  processes  are  primarily  useful 
in  assisting  with  clerical  functions.  Manual  information  retrieval  is 
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best  accomplished  by  specialists.  However,  it  is  recognized  that  this 
technique  leads  to  a  dependence  upon  certain  individuals  who  become 
expert  in  particular  fields  and  these  people  may  leave  the  employment 
of  the  Library. 

The  choice  of  developing  the  Crossfiler  instead  of  purchasing  a 
computer  for  the  Library  was  made  because  of  the  relatively  lower 
cost  of  the  Crossfiler  at  the  time  ($25,  000  compared  with  $100,  000). 

A  substantial  amount  of  time  is  spent  by  the  present  contractor 
in  proofreading  and  error  correction  because  of  a  requirement  for 
perfect  records.  Some  thought  is  now  being  given  to  rationalizing 
this  perfection  requirement  in  view  of  the  inherent  redundancy  of 
natural  language. 

The  use  of  the  non-printing  symbols  (machine-readable  natural 
format)  to  set  off  information  fields  becomes  more  unwieldy  as  com¬ 
plexity  of  the  information  per  record  increases.  Future  development 
will  probably  use  a  simpler  format,  such  as  paragraph  numbering. 

For  a  discussion  of  information  field  coding  techniques,  see  refer¬ 
ence  4. 

Errors  in  tape  preparation  are  due  almost  entirely  to  operator 
fatigue.  Optimum  performance  is  achieved  by  limiting  typing  periods 
to  between  1  and  2  hours. 
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Operation  of  the  Crossfiler  to  da.te  has  been  satisfactory,  but 
mechanical  problems  generally  require  the  presence  of  an  operator. 
Since  the  machine  was  buil+  as  a  prototype  model  only  and  costs  of  com¬ 
puter  operation  have  fallen  considerably  since  1959,  the  Crossfiler  has 
been  gradually  phased  out  as  computer  programs  have  been  developed. 
One  of  the  important  improvements  from  this  changeover  is  the  capabil¬ 
ity  for  handling  a  larger  range  of  formats. 

While  an  upper/lower  case  print  capability  has  been  considered 
essential  in  the  production  of  catalog  cards,  the  Library  is  willing  to 
tolerate  an  all  upper  case  print  for  its  bookform  bibliography.  When 
a  practical  upper  /  lower  case  print  chain  is  available  for  the  IBM  7044, 
the  Library  will  probably  introduce  its  use.  In  the  meantime,  it  will 
continue  printing  catalog  cards  on  the  Flexowriter  from  computer- pro¬ 
duced  paper  tape. 
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appendix  a 


ORGANIZATION  CHART 


AIR  FORCE  CAMBRIDGE  RESEARCH  LABORATORY 


Selection  Reference  Technical  Document 

(1  person)  and  Services  Room 

Circulation  (16  people)  (5  people) 


APPENDIX  B 


BOOK  PROCESSING  INPUT  FORMS 


appi:\])i\  i 


I'se  of  LC  or  Hand-Typed  Cards 
(Extracted  from  Bibliographic  Reference  4) 

APPBMDIX  D:  Uso  of  LC  or  Hand-typed  Cards 


Because  of  space  and  printout  restrictions  on  machine 
generated  card  sets,  certain  typos  of  books  are  b~st  represented 
in  tho  public  catalog  with  Library  of  Congress  or  hand  typed 
cards.  Use  of  such  cards  in  preference  to  Crossfiler  cards  is 
restricted  to: 


1 .  Books  with  voluminous  notes  which  must  be 

transcribed. 


2.  Books  which  have  canplicated  signs  and  symbols 
not  easily  described  or  translated  into  English  (e.g.,  chemical 
formulas,  etc.). 

Books  falling  into  either  of  the  abovo  categories  are 
treated  as  follows: 


a)  It  is  brought  to  the  attention  of  the 
Cataloging  Coordinator  who  indicates  use  of  an  LC  or  hand  typed 
card  for  main  entry  in  place  of  a  machine  generated  main  entry 
for  public  catalog. 


b)  The  cstaloger  prepares  a  worksheet  with 
a  brief  entry  for  tho  machine  system.  A  briof  entry  contains 
call  number,  author  (or  main  entry)  brief  title,  imprint, 
collation,  subjects  and  added  entries.  Generally,  notes  will 
be  excluded. 


c)  The  catologer  completely  prepares  tho  main 
ntry  card  which  will  be  used  in  place  of  the  machine  generated 

card.  This  me>  ns  that  if  a  hand-typed  card  is  being  uaod,  tho 
cataloger  type-  he  entire  card;  if  on  LC  card  is  used,  tho 
cataloger  typ<  :he  call  number,  etc.  The  card  is  attached  to 
the  worksheet  a  note  instituting  the  Processing  Unit  is 
posted  on  the  worksheet. 

d)  Tho  item  is  processed  through  the  machine 
room  in  the  usual  fashion;  a  complete  card  set  is  made  and 
forwarded  with  the  worksheet, 

e)  The  Processing  Unit  replaces  the  machine 
main  entry  card  with  the  hand-typed  card.  The  tape  library 
call  number  is  posted  on  the  hand-typed  card.  The  card  set  is 
otherwise  processed  in  tho  normal  fashion. 
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C  ataloger's  Work  Shoot 


APPENDIX  C 


MACHINE-READABLE  NATURAL  FORMAT  AND  BOUNDARY  CODES 


APPENDIX  C 


MACHINE-READABLE  NATURAL  FORMAT  AND  BOUNDARY  CODES 

To  insure  proper  handling  of  information  by  a  mechanized  data 
processor,  the  information  must  be  in  a  format  which  the  processor 
recognizes.  If  all  of  the  information  is  to  be  handled  in  the  same 
fashion  the  problem  is  relatively  simple,  but  it  becomes  increasingly 
complex  if  certain  portions  of  the  information  must  be  treated  differ¬ 
ently  than  other  portions.  These  separate  parts  are  classed  as 
"information  fields"  and  the  data  processor  must  recognize  the  dis¬ 
tinctions  between  fields. 

On  punched  cards,  fields  are  defined  by  the  location  of  punches. 
On  punched  paper  tape,  fields  can  be  identified  by  special  symbols 
such  as  "$",  which  may,  for  example,  set  off  the  author  line  of  a 
catalog  card.  Still  another  method  is  to  count  characters  and  define 
fields  relative  to  the  count. 

The  method  selected  by  the  Itek  Corporation  for  use  in  catalog 
card  production  system  designed  for  the  AFCRL  Library  is  based  on 
the  use  of  special,  non-printing  symbols.  These  are  carriage  returns 
(C'R),  tabulate  shifts  (T),  and  spaces  (S).  Appendix  C-3  illustrates  a 
catalog  card  using  these  symbols  to  designate  the  end  of  information 
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fields.  The  worksheet  example  in  Appendix  B-2  illustrates  how  these 
symbols  are  presented  to  the  paper  tape  punch  operator. 


The  following  pages  describing  the  use  of  the  formating  symbol. - 


were  extracted  from  Reference  5. 


At  least  5C R's 

from  previous  card  Abridging  symbol  Permuting  bar 
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manipulations  used  as  boundary  codes 
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The  following  section  outlines  cataloging  procedures  used 
in  the  AFCRL  Library  for  monograph  cataloging  and  gives  examples 
of  the  various  types  of  catalog  card  formate  possible  within  the 
machine  system. 

The  following  is  a  printout  of  the  format  with  identification 
of  major  paragraphs: 


Al'PliMMX  (•(•'>) 


1 .  Code  Character i ? Mrs . 


The  format  is  structured  by  two  devices  to  identify  the 
nature  of  the  data:  (l)  sequential  position,  and  (2)  boundary 
markers. 


la  Sequential  position. 

i.  Paragraphs.  The  sequence  of  the  five 
paragraphs  (indicated  above  by  Roman 
numerals)  has  a  fixed  significance.  Each 
paragraph  is  defined  to  correlate  with  a 
corresponding  block  of  bibliographic 
information  usually  found  on  conventional 
catalog  cards. 

ii.  Statements.  Statements  are  defined  fields 
within  a  paragraph.  The  sequence  of 
statements  is  fixed. 

iii .  Phrasos.  Phrases  are  particular  elements 
within  a  statement.  The  sequence  of 
phrases  is  not  n  ^sarily  fixed. 

2,  Paragraph  Identification 


The  following  is  a  brief  identification  of  the  assignment 
of  bibliographic  data  to  the  four  paragraphs  used  in  the  format, 
showing  paragraph  and  statement  sequence; 

(1 .)  Call  number  paragraph 

a .  Call  number 

b.  Main  entry 

(2.)  inscriptive  paragraph 

a.  Title  and  title  page  .ranscription 

b.  Imprint 

(3.)  Collation  and  notes  paragraph 

a.  Collation  statement 

b.  Notes 

(4. )  Tracing  paragraph 

a.  Subject  statement 

b.  Added  entries 

c.  Series 

d.  Tape  library  call  number 
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2a  boundary  codes.  Cards,  paragraphs,  statements, 
and  phrases  are  separated  and  distinguished  by  combinations  of 
carriage  returns,  tabs  and  spaces.  These  conventional  typing 
operations  serve  as  normal  punctuation  in  the  printout  and  as 
machine  interpretable  boundary  codes  in  the  punched  tape  record. 

The  boundary  combinations  ere  reserved  for  these  uses  exclusively: 

i.  Cards.  Curds  are  introduced  (or  separated) 
by  a  sequonce  of  at  least  five  carriage 
returns . 

ii.  Paragraphs.  Paragraphs  are  separated  by 
a  sequence  of  one  carriage  return  and  two 
tabs,  (CRTT) 

iii.  Statements.  Statements  are  separated  by 
a  sequence  of  throe  spaces,  (sss) 

iv.  Phrases.  Phrases  are  separated  by  a  sequence 
of  two  spaces,  (ss) 

Following  is  a  printout  of  the  encoding  format 
showing  the  boundary  markers  used  to  define  cards,  paragraphs, 
statements,  and  phrases.  (GR-carriage  return,  T-tab,  S-space.) 

[  ©Cfi 


♦ 

oOSCft 

American  heritage  tcp  auth3.'c 
r  T  Men  of  science  and  invention;  by  the  editors  ofcA 
T  American  heritage,  narrative  by  Michael  Blow,  in  ok 
t  consultation  with  Robert  P.  Multhauf.  t1st  ed^:  -  'b*  eg 
T  New  York,  American  Heritage:  book  trade  distribu-  tR 

T  tion  by  Golden  Press  cc19Wj.Ck 

T  T  I53p.  illus.  CR 

T  T  i 

T  f  INVZiiTORC. 5*  SCIENTISTS. Vi  SCIENCE— HISTORY.?^ 

T  Blow,  Michael  ca3  .>$'•  American  heritage  junior  e.i\ 

T  library  cser3 M63'rJt^9af 

o . 


r 
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Each  statement  in  the  format  is  designed  to  be  used  ir. 
cithor  a  "tracing"  or  "non-tracing"  mode.  A  tracing  is 
automatically  made  for  every  phraso  in  a  tracing  mode  statement. 
No  tracings  are  made  from  statements  in  the  non-tracing  mode 
statement.  Statements  in  the  Crossfiler  tracing  mode  are: 

(1)  Short  title 

(2)  Subject 

(3)  Added  entries 
(A)  Series 

{t>)  Tape  librai’y  cull  number 
Statements  in  the  Crossfiler  non-tracing  mode  are: 

(1)  Call  number 

(2)  Main  entry 

(3)  Imprint 
(A)  Collation 
(5)  Notes 


3a  Null  occurrence.  Mot  all  statements  in  the  format 
are  applicable  to  every  book  cataloged.  When  a  data  block  is  left 
blank,  the  cataloger  circles  the  "null"  sign.  A  null  occurrence  in 
the  following  statements  is  indicated  by  typing  a  "bar"  symbol  in 
place  of  data: 

i.  Main  author  (.Statement  2,  Paragraph  2: 
used  for  documents  only) 

ii.  Alternate  series 


Mote  that  the  "bar"  symbol  is  preceded  by  the  introductory  boundary 
code  and  followed  by  the  closing  boundary  code. 


917.96 

H3  Hart,  Robert  G 

McKay’s  guide  to  Alaska.  swl**$  McKay  c1959j. 
^\^  330p.  illus.c/L 

7^  I  Cft 

l  r  ALASKA — DESCRIPTION  &  TRAVEL— GUIDE-BOOKS. 

1  M64a55ef 


APPKXIMX  C(8 


A  null  occurrence  in  the  following  statements  is  passed  over 
without  mechanical  notice: 

(1)  Main  entry  (Author  only) 

(2)  Notes 

(3)  Added  entries 
(A)  Series 

It  is  assumed  that  there  will  always  be  data  in  the  following 
statements: 


( 1 )  Call  number 

(2)  Title 
O)  Imprint 

(4)  Collation 

(5)  Subject 

(6)  Tape  library  call  number 


AM-Mi.xmx  c(p) 


3b  Permuting  Device.  A  device  is  provided  t,o 
permute  tracings  (i.e.,  pull  an  additional  but  partial  tracing) 
in  the  tracing  mode  statement.  This  device  is  not  used  in 
monograph  cataloging.  The  following  example  is  provided  onj.y 
to  show  how  it  is  used. 

The  "bar"  symbol  is  typed  immediately  before  that  portion 
of  the  tracing  to  be  pulled.  The  tracing  pulled  includes 
everything  following  the  bar  to  the  end  of  the  phrase.  The  first 
letter  of  the  phrase  is  capitalized.  The  bar  itself,  being  a 
non-ringing  symbol,  appears  in  printout  as  a  space.  In  the 
following  examplo,  a  bar  has  been  typed  immediately  beforo  tho 
word  "metal"  in  the  title  statement.  The  cards  show  the  two 
headings  that  are  pulled.  The  permuting  device  can  be  used  more 
than  once  in  a  phrase. 

Example :  ^ 


Iodide  metals  and  metal  iodide®. 

5^6.734 

R6  Rolsten,  Robert  F 

Iodide  metals  and  metal  iodides,  Wiley 

tc196l a. 

44lp.  illus.,bibl. 


IODIDES.  METALS.  Electrochemical  Society 

series  tserj,  M64a11>if 


Metal  iodides. 

546.734 

R6  Rolsten,  Robert  F 

Iodide  metals  and  metal  iodides. 
(c196l j. 

44lp.  illus.,bibl. 


Wiley 


IODIDES.  METALS.  „  Electrochemical  Society 
series  cserj.  Mo4a113df 


o 
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appendix  d 

OUTPUTS  -  BOOK  PROCESSING 


appendix  1) 


Brandt,  Conrad. 

A  documentary  history  of  Chines*  communism,  by  Conrod 
Brandt,  Benjamin  Schwartz  and  Jolm  K.  Fairbank.  Cam- 
bridge,  Harvard  University  Pr«e,  1952. 

552  p.  24  ein.  (Ruialao  Research  Center  atudiea  (6,) 


1.  Cotutmuilani — China.  I.  Schwa  fit,  Rebjabiln  IaaCorc,  1015- 

<  Series:  Harvard  llnlveralty.  Ruaalan  Research  Center.  Ruailaa 
Research  Center  atudiea,  6) 


Harvard  Unlv.  Library 
(or  library  of  Congrraa 


(10| 


A  62-0.300 


951.05 

B76  Brandt,  Conrad. 

A  documentary  history  of  Chinese  communism; 
By  Conrad  Brandt,  Benjamin  Schwarts  and  John 
K.  Fairbank.  Cambridge,  Harvard  University 
Press,  1952. 

552p.  Russian  Research  Center  studies  £63. 

Conmuni3m — China.  Schwartz,  Benjamin 
Isadore,  1916-  Harvard  University.  Russian 
Research  Center.  Russian  Research  Center 
otudieSf  6. 

o 


EC  Card  and  Crossfilcr-produced  Catalog  Cord 


APPENDIX  D(3) 


APPEKDIN  I) ( «| ) 


?io.82 

C25 

v .  1 
1912a 

Leathern,  John  Gaston. 

Volume  and  surface  integrals 
used  in  physics. 


Charge  Card 


APPENDIX  E 

SERIALS  PROCESSING  INPUT  FORMS 


ee  1-24  Mnemonic  title. 


cc {25-26  Issues  per  vol. 

27-28  Issues  per  year 

29  Blank 

30  Regularity 
31-32  Title  page  info. 

33-34  Index  info- 

35-36  Table  of  Contents  info  * 

37-38  Supplements 

39-42  Continuous  vol-  nmbrg. 

43  Unbd  volume  location 

44  Routing  information 
45-64  Skip 

65  Spec  order  instructions 
66-68  Country  of  publication 

69  How  ordered 

70  Sub  period  if  differs 

71  kiuantity  ordered 

72  Title  Status 

1  for  active,  2  for 
Continuation 

73  Card  Class— 

3  for  chock  in 

4  for  order 

74  Card  number  1 
75-78  Serial  Number — See 

Right  Hand  block  stove 
79-80  Expansion  of  serial 
number.  Keyed  as  00 
for  all  items  converted 


Alternate  program 

jc:  1-6  Single  sub  price 
7-12  Total  Sub  price 
13-29  SKIP 

.  30-  Trans alati on  1 

Indexing, abstractir..- 
jnl  2 
Neither  0 

31-34  Languages  in  which 
*  written 


65-72  Auto  Dup.  Class  3 
card  above 
73  Card  Class— 

4  for  order 

74-80  Auto  dup.  Card  Class  3 
above , 


APPENDIX  E(2) 
cc:  75-78 


REGULAR  IRGGRhM 
Creation  of  Class  Card  2 
Holdings  Card 


■11s 

5 

I 

1 

Q 

i 

D 

B 

E 

fl 

B 

5 

B 

D 

B 

_ L_ 

| 

1 

1 

1 

■ 

1 

n 

■  n\ ?4 i 25  1  76 i 77 

B 

B 

B 

B 

B 

B 

B 

B 

B 

a 

B 

B 

B 

B 

B 

B 

fl 

E 

Q 

Q 

B 

1 

r  T "* — j  r 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

1 

s 

3:  5*j  5S 

sel  57 

_ 1  , 

53 

[ 

u 

_  — 

61 j 67 j  63|5<1  55 

B 

C 

E 

B 

6 

71 

mm 

■ 

■ 

■ 

■ 

■ 

V 

■i 

□ 

□ 

r  [  t  1 

>  n\  74,  75i  7#j  77 

78 

79 

80 

.dll 

■ 

3 

0 

ALTERNATE  PROGRaM — Creation 

of  Class  Card  2  continuation  cards 
♦Note  that  last  card  in  set  is 
numbered  9» 


P'jI 

B 

B 

B 

B 

B 

B 

D 

B 

□ 

E 

z 

TZ J 

1 

ccs  1-20  Class  number  or  shelf 
location.  Leave  spaces  as 
Shown i  tf  field  not  oon.-iet -o 
skip.  to  cc  21. 

21-58:  Bound  holdings  ordy, 
only  volume  numbers  listed 
Use  years  for  volumes  where:1 
no  volume  nos.  given.  End 
list  of  bound  holdings  with 
a  dollar  sign  3. 

If  there  are  notes  to  be 
added  separate  each  note 
with  period  and  space. 

End  entire  field  with  2 
dollar  signs-33 

59-71  Skip 

72  Title  Status 
1-Active  2-Dead 
4  Continuation 
73:  Card  Class — always 
a  2  in  this  column 

74  Card  Number — always  a 
1  in  this  column. 

75-78  Use  Serial  number  : 
in  upper  rirht  corner  ■  : 

79-80  For  later  expansion. 
Always  n  00  in  ccnv<’r^i'  . 


50^51 


76 

27 

3 

29 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

fl 

B 

B 

B 

E 

E 

B 

fl 

B 

Alternate  Program 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■ 

1 

L 

■ 

l 

1 

1 

1 

1 

1 

1 

■ 

1 

1 

1 

1 

1-20  Skip 

21-58  Continue  holdings 

E 

E 

B 

E 

■ 

■ 

1 

1 

1 

Sol 

■■■ 

62 

S3 

64 

65 

65 

B 

E 

B 

0 

B 

D 

i 

■ 

a 

E 

<■ 

□ 

0 

B 

■ 

■ 

Ta 

E 

i 

74  75  751 77 


information.  Follow  f 
rules  for  ending  this  fie  hi 
as  outlined  above. 

59-71  Skip 

72-73  Auto  dup  of  card  above 

74  Assign  next  sequential 
card  number.  Last  card 
to  be  used  punch  9  in  this 
column. 

75-80  Auto,  dup,  previous  card. 


i  «l  f  I 


vv'.UMtm  V.VrtlKUL  UA  !  A  R&O 


BOOZ  ALLEN  APPLIED  RESEARCH,  INC.  Unclassified 
47  3  3  Dethesda  Avenue  — — ....  ,  — — — 

Dethesda,  Maryland  20014 


*  »  r  V  on  1  f 


Mechanization  Study  of  the  Technical  Library,  Air  Force 
Cambridge  Research  Laboratory,  L.  G.  Hans  com  Field,  Mass. 


4  '  vf  MO’FS  f  ? < f*r  '•I  t+fwtl  inr  *  4«*#i  1  * 

Final  Report  of  on-site  survey 


'  A  1  :  MOH'  v  I  Ati  ‘lAn  «  It* M 

G.  A.  Kershaw,  D.  Crowder,  J,  E.  Davis,  E.  G.  Loges, 
E.  Merendini,  S.  M,  Thomas 


4  nt  mo  «t  o*  *  e 


September,  1966 


!  5 


ft*  0*1  in*'.*  *if> 


DSA-7-15489 


914-1-14 


AD  640  109 


•0  A  v  A  • .  Mill  HY  (.IMITATION  ROt'Ctl 


Distribution  of  this  Document  is  unlimited 


»*■(!»*  lI'Ai  n>Ai  IUi^iiiI 


i'TP|.fM£NTA«Y  NOTC» 


None 


tj  >nON!0»iNC  U|l!11H<  Irt'vitv 

Defense  Supply  Agency 
Defense  Documentation  Center 
Cameron  Station,  Virginia 


The  Technical  Library  has  developed  a  unique  semimechanized 
process  for  the  production  of  catalog  cards,  charge  cards,  card 
pockets,  and  accessions  lists,  and  a  machine -readable  punched 
paper  tape  record  for  a  future  computer -produced  book  catalog. 
This  system  was  originally  based  on  a  special  purpose  digital 
processor,  called  the  Crossfiler,  which  multiplies  catalog  card 
records,  inputed  on  punched  paper  tape  and  supplies  entry  headings 
for  each  of  the  copies.  Actual  printing  is  done  on  a  Flexowriter. 
The  Library  recently  began  employing  the  PDP-  t  computer  to 
perform  this  task  and  has  phased  out  the  Crossfiler.  A  periodical 
control  system  is  being  developed  utilizing  the  Laboratory's 
IBM  7044  computer.  The  library  plans  to  convert  its  paper  tape 
records  to  magnetic  tape  for  computer  production  of  a  book  catalog 
and  computer-run  retrospective  searches. 
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security  CJ;i**ilirftlMHt 


«f %  wnatns 


Digital  Computer 
Digital  Systems 
Information  Systems 
Libraries 
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Miiuiuaitr  *»f  llm  dm  umnnl  itnlirsttvn  of  th«-  f«*pnfl.  nvnn  llt'nigh 
i*  may  al«i  nppniit  n|«nwh nre  in  thn  l*«»dy  »l»*.  tn«  liqinil  is 
p**»l  If  aiMilional  «tpn»  n  »«i  rnqntrnrl.  a  .  "i.lmiMti  ’M  »*hnnl  ahull 
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